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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314;  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topograhic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 


In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 


It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff ) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter- 
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The  visual  inspection,  operational  history,  and  hydrologic/ 
hydraulic  analysis  indicate  that  the  facility  is  in  good 
condition. 

Deficiencies  noted  by  the  inspection  team  included  slumping 
and  bulging  of  the  rock  surface  on  the  steep  downstream 
embankment  slope,  minor  seepage  along  the  downstream  em¬ 
bankment  toe  and  minor  deterioration  of  the  control  tower. 

In  addition,  the  growth  of  large  trees  in  the  immediate  area 
of  the  downstream  toe  is  a  hindrance  to  expedient  visual 
evaluation  of  the  embankment. 

The  size  classification  of  the  facility  is  small  and  its 
hazard  classification  is  considered  to  be  high.  In  accordance 
with  the  recommended  guidelines,  the  Spillway  Design  Flood 
(SDF)  for  the  facility  ranges  between  the  1/2  PMF  (Probable 
Maximum  Flood)  and  the  PMF.  Due  to  the  high  potential  for 
dcimage  to  downstream  structures  and  possibly  loss  of  life, 
the  SDF  is  considered  to  be  the  PMF.  Results  of  the  hydrologic 
and  hydraulic  analysis  indicate  the  facility  will  pass 
and/or  store  only  27  percent  of  the  PMF  prior  to  embankment 
overtopping.  A  breach  analysis  indicates  that  failure  under 
less  than  1/2  PMF  conditions  could  lead  to  increased  downstream 
damage  and  potential  for  loss  of  life.  Thus,  based  on 
screening  criteria  provided  in  the  recommended  guidelines, 
the  spillway  is  considered  to  be  seriously  inadequate  and 
the  facility  unsafe,  non-emergency. 
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It  is  recommended  that  the  owner  immediately: 

a.  Develop  a  formal  emergency  warning  system  to 
notify  downstream  residents  should  hazardous  conditions 
develop.  Included  in  the  plan  should  be  provisions  for 
around-the-clock  surveillance  of  the  facility  during  periods 
of  unusually  heavy  precipitation. 

b.  Remove  the  masonry  blocks  located  atop  the  spillway 
crest  and  adjacent  the  wingwalls  and  seal  all  cracks  in  the 
spillway  channel  floor. 

c.  Have  the  facility  evaluated  by  a  registered  pro¬ 
fessional  engineer  experienced  in  the  hydraulics  and  hydrology 
of  dams  and  take  remedial  measures  deemed  necessary  to" make 
the  facility  hydraulically  adequate. 

d.  Develop  formal  manuals  of  operation  and  maintenance 
to  ensure  the  continued  proper  care  of  the  facility. 

e.  Remove  and/or  trim  the  trees  located  immediately 
beyond  the  downstream  embankment  toe  to  provide  an  unobstructed 
view  of  the  facility. 


f.  Specifically  address  in  all  future  inspections  the 
blugirjg  and  slumping  of  the  downstream  embankment  face  and 
seepage  along  the  downstream  embankment  toe  noting  any 
significant  changes. 
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The  Dam 

Secretary  of  the  Army,  through  the  Corps  of  Engineers  to 
initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1. 1  Purpose . 
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The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property 


1.2  Description  of  Pr 
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a.  Dam  and  Appurtenances.  Trout  Run  Dam  No.  4  is 
an  earth  embankment  approximately  30  feet  high  and  505  feet 
long  (including  spillway) .  The  facility  is  provided  with  a 
two-stage,  uncontrolled,  service-emergency  spillway  located  at 
the  right  abutment.  The  combined  spillway  crest  length  is 
approximately  55  feet.  A  reinforced  concrete  control  tower  is 
located  along  the  upstream  embankment  toe  near  the  center  of 
the  dam.  Access  to  the  tower  is  provided  by  a  steel  framed 
footbridge.  The  outlet  works  housed  within  the  tower  consists 
of  a  16- inch  diameter  cast  iron  supply  pipe  and  a  16- inch 
diameter  cast  iron  blowoff  pipe. 


b.  Location .  Trout  Run  Dam  No.  4  is  located  on  Trout 
Run  in  Coal  Township,  Northumberland  County,  Pennsylvania, 
about  2  miles  north  of  Shamokin,  Pennsylvania.  The  dam,  re¬ 
servoir,  and  watershed  are  contained  within  the  Shamokin,. 
Pennsylvania,  U.S.G.S.  7.5  minute  topographic  quadrangle  (see 
Figure  1,  Appendix  E) .  The  coordinates  of  the  dam  are  N40° 
48.7'  and  W76°  32.9'  . 


c.  Size  Classification.  Small  (30  feet  high,  155  acre 
feet  storage  capacity  at  top  of  dam) . 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 
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e.  Ownership.  Roaring  Creek  Water  Company 

204  East  Sunbury  Street 
Shamokin,  Pennsylvania  17872 

f.  Purpose ♦  Water  supply. 

g.  Historical  Data.  Drawings  and  records  contained 
in  PennDER  files  indicates  that  Trout  Run  Dam  No.  4  was 
originally  constructed  in  1882  by  the  Shamokin  Water  Company. 
The  structure  was  modified  to  its  present  configuration  in 
1894  by  the  Roaring  Creek  Water  Company  which  acquired  the 
facility  in  1884. 

The  watershed  in  which  the  dam  is  located  has  a  long 
recorded  history  of  heavy  flooding.  A  state  report  on  the 
facility  dated  1915  states  "the  region  receives  nearly  as 
heavy  an  annual  rainfall  as  any  portion  of  Pennsylvania." 

The  same  report  recommended  the  spillway  capacity  be  increased 
in  compliance  with  then  applicable  state  guidelines.  The 
spillway  was  subsequently  modified  to  its  present  configuration 
in  1920. 

Deficiencies  noted  in  available  state  inspection  reports 
between  the  years  1925  to  1946  include;  1)  settlement  across 
the  embankment  crest  (apparently  corrected)  and  subsequent 
bulging  of  the  downstream  face,  and  2)  seepage  between  the 
spillway  and  blowoff. 

A  representative  of  the  owner  stated  that  the  spillway 
structure  sustained  minor  damage  from  the  floods  of  1972  and 
1975  and  was  renovated  in  1978. 


1. 3  Pertinent  Data. 

a.  Drainage  Area  (square  miles).  1.9 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  Outlet  Conduit  -  Discharge 
curves  are  not  available. 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  = 
1060  cfs  (see  Appendix  D,  Sheet  11) . 

c.  Elevation  (feet  above  mean  sea  level) .  The  fol¬ 
lowing  elevations  were  obtained  from  available  drawings  and 
through  field  measurements  that  were  based  on  the  elevation 
of  the  service  spillway  crest  at  878.5  feet  (see  Appendix  D, 
Sheet  1) . 
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Top  of  Dam 

Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 

Service  Spillway  Crest 
Emergency  Spillway  Crest 
Upstream  Inlet  Invert 
Downstream  Inlet  Invert 
Streambed  at  Dam  Centerline 
Maximum  Tailwater 

d.  Reservoir  length  (feet) . 

Top  of  Dam 
Normal  Pool 

e.  Storage  (acre-feet) . 

Top  of  Dam 
Normal  Pool 
Design  Surcharge 

f .  Reservoir  Surface  (acres) . 

Top  of  Dam 
Normal  Pool 
Maximum  Design  Pool 

g.  Dam. 

Type 

Length 


Height 


Top  Width 
Upstream  Slope 
Downstream  Slope 


882.0  (design) 
881.9  (field) 

Not  known 
Not  known 
878.5 

878.5 
878.8 

853.5  (estimated) 
851.7 

852.0  (estimated) 
Not  known 


1350 

1300 


155 

108 

Not  known. 


16 

12 

Not  known. 


Earth. 

505  feet  (includ¬ 
ing  spillway) . 

30  feet  (field 
measured;  crest 
to  downstream 
blowoff  invert) . 

13  feet. 

2 . 5H: IV. 

1 . 25H:  IV  to  1.5H-.1V 
(varies) . 


Zoning 


Homogeneous  earth 
(see  Figure  5) . 
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✓ 


Impervious  Core 

Cutoff 

Grout  Curtain 


Plank  corewall 
reportedly 
along  embankment 
centerline . 

None  indicated. 

None  indicated. 


h.  Diversion  Canal  and 
Regulating  Tunnels. 

i.  Spillway. 

Type 


Crest  Elevation  (service) 
Crest  Elevation  (emergency) 
Crest  Length  (service) 

Crest  Length  (emergency) 
j .  Outlet  Works . 

Type 


Length 


None. 


Two-stage, 
uncontrolled, 
service-emergency 
spillway 
located  at 
right  abutment 
(see  Figure  3) . 

878.5  feet. 

878.8  feet. 

30.4  feet. 

24.5  feet. 


Supply  -  16-inch 
diameter  cast 
iron  pipe. 
Blowoff  - 
16-inch  diameter 
cast  iron  pipe. 

140  feet  (esti¬ 
mated;  inlet  to 
blowoff  outlet) . 


Closure  and 

Regulating  Facilities  Flow  through 

both  conduits 
are  controlled 
via  16-inch 
diameter  gate 
valves  located 


4 


within  a 
concrete  control 
tower  (see 
Figure  5) .  In 
addition,  the 
blowoff  conduit 
is  equipped 
with  a  16-inch 
diameter  gate 
valve  located 
near  the 
outlet. 

Steel  framed 
footbridge  from 
crest  (see 
Photograph  3) . 


SECTION  2 
ENGINEERING  DATA 


2.1  Design. 

a.  Design  Data  Availability  and  Sources.  No  formal 
design  reports  or  calculations  are  available  for  any  aspects 
of  the  facility.  Several  drawings  of  the  facility  are 
available  from  both  the  owner  and  PennDER  files  including; 

1)  drawings  of  the  original  facility  dated  1894  (see  Figures  2 
and  5);  2)  a  drawing  showing  modifications  to  the  spillway 
dated  1916  (see  Figure  4)  and;  3)  a  drawing  of  the  latest 
spillway  renovation  dated  1977  (see  Figure  3) . 

b.  Design  Features. 

1.  Embankment .  Little  information  is  available 
relative  to  the  physical  characteristics  of  the  embankment. 
Available  drawings  indicate  the  embankment  to  be  composed  of 
homogeneous  earth  with  no  distinct  zoning  (see  Figure  5) . 
Reports  contained  in  PennDER  files  indicate  the  original  em¬ 
bankment  was  constructed  with  1H;1V  side  slopes  and  a  plank 
corewall  along  the  centerline.  The  upstream  slope  was  later 
flattened  to  2.5H:1V  and  protected  by  a  layer  of  gravel 
(large  crushed  stone)  while  the  downstream  face  was  covered 
with  hand-placed  sandstone  slope  protection. 

2.  Appurtenant  Structures . 

a)  Spillway.  The  spillway  is  an  uncontrol¬ 
led,  two-stage,  service-emergency  spillway  located  at  the 
right  abutment.  The  service  spillway  occupies  the  left 
portion  of  the  structure  and  has  an  ogee-like  weir  crest 
that  is  30.4  feet  long.  The  emergency  spillway  occupies  the 
right  portion  of  the  structure.  It  has  a  flat  overflow 
crest  that  is  24.5  feet  long  and  is  set  0.3  feet  above  the 
crest  of  service  spillway  (see  Figure  3) .  The  entire  struc¬ 
ture  is  keyed  with  concrete  beneath  the  overflow  crest  and 
is  supported  on  steel  sheet  piling  at  the  downstream  end 
(see  Photograph  7) . 

b)  Outlet  Works.  The  outlet  works  consist 
of  two  16-inch  diameter  cast  iron  blowoff  and  supply  lines. 
Both  conduits  originate  at  the  base  of  the  concrete  control 
tower  located  on  the  upstream  embankment  face  and  can  be  re¬ 
gulated  at  this  location  by  16-inch  diameter  gate  valves 
operated  from  within  the  tower.  The  blowoff  line  is  also 
valved  near  the  outlet. 
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c.  Specific  Design  Data  and  Criteria.  No  formal 
design  reports,  calculations  or  specific  design  data  are 
available  for  any  aspect  of  this  facility. 


2.2  Construction  Records. 

No  records  of  any  phase  of  the  original  construction  of 
the  facility  are  available. 


2. 3  Operational  Records. 

Formal  records  of  daily  rainfall  and  spillway  discharge 
are  available  dating  back  to  circa  1880.  Rainfall  is  currently 
measured  by  a  gauge  located  atop  the  roof  of  the  owner's  main 
office  in  downtown  Shamokin.  Spillway  discharges  are  estimated 
from  water  level  datums  painted  on  the  exterior  wall  of  the 
control  tower.  No  standard  staff  gauge  was  observed. 


2. 4  Other  Investigations. 

No  records  of  any  formal  investigations  other  than 
periodic  state  inspection  reports  are  available.  The  inspection 
reports  are  contained  in  PennDER  files. 


2. 5  Evaluation. 

The  available  data  are  considered  sufficient  to  make  a 
reasonable  Phase  I  assessment  of  the  facility. 


SECTION  3 
VISUAL  INSPECTION 


3. 1  Observations . 

a.  General .  The  general  appearance  of  the  facility 
suggests  that  it  is  in  good  condition. 

b.  Embankment .  The  visual  inspection  indicates  that 
the  embankment  is  in  good  condition  and  adequately  maintained. 
The  crest  is  protected  with  a  layer  of  crushed  stone  and  is 
well  aligned  vertically  and  horizontally.  The  gravel  slope 
protection  provided  on  the  upstream  face  appears  adequate 

for  this  facility.  The  downstream  face  is  somewhat  irregular 
as  minor  bulging  and  slumping  of  the  stone  slope  protection 
was  observed  (see  Photograph  2) .  Some  minor  seepage  was 
observed  across  the  downstream  embankment  toe  over  an  area 
that  extends  from  the  blowoff  near  the  left  abutment  to  ap¬ 
proximately  120  feet  left  of  the  spillway.  No  measureable 
flow  was  observed  at  any  particular  location.  Large  trees 
occupy  the  general  area  along  the  immediate  downstream 
embankment  toe  and  obstruct  the  overall  view  of  the  facility 
(see  Photograph  1) . 

c.  Appurtenant  Structures . 

1.  Spillway.  The  overall  condition  of  the 
spillway  is  good.  Minor  seepage  through  the  channel  floor 
of  the  emergency  portion  was  observed  but,  was  not  measurable. 
Masonry  blocks  have  been  placed  adjacent  the  wingwalls  and 
atop  the  spillway  crest  to  serve  as  stepping  stones  into  and 
out  of  the  channel  (see  Photographs  6  and  7) .  The  blocks 
are  considered  an  obstruction  to  free  flow  and  should  be 
removed . 


2.  Outlet  Works.  The  outlet  works  are  reportedly 
functional  although  they  were  not  operated  in  the  presence 
of  the  inspection  team.  The  concrete  control  tower  is  in 
fair  condition  exhibiting  minor  exterior  concrete  deterioration 
(see  Photograph  3) . 

d.  Reservoir  Area.  Trout  Run  Dam  No.  4  is  situated 
in  a  valley  which  is  confined  to  the  north  and  south  by 
practically  parallel  ridges  that  are  heavily  forested  and 
have  moderate  to  steep  slopes.  No  evidence  of  slope  distress 
was  observed. 

e.  Downstream  Channel.  The  spillway  discharges  into 
Trout  Run  which  cuts  through  a  narrow,  forested  valley  with 
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steep  confining  slopes.  The  stream,  on  a  steep  gradient, 
converges  with  Shamokin  Creek  approximately  1.3  miles 
downstream  of  the  embankment.  The  left  bank  of  Shamokin 
Creek,  opposite  the  inlet  of  Trout  Run,  is  heavily  developed 
in  this  area  with  both  industrial  and  residential  structures. 
Several  hundred  people  reside  and/or  work  in  this  area. 
Substantial  property  damage  and  loss  of  life  could  possibly 
be  incurred  in  this  area  as  a  result  of  an  embankment  breach 
due  to  the  close  proximity  of  the  structures  to  the  stream. 


3. 2  Evaluation. 

The  overall  condition  of  the  facility  is  considered  to 
be  good.  Deficiencies  noted  by  the  inspection  team  include 
slumping  and  bulging  of  the  downstream  embankment  face  and 
minor  seepage  along  the  downstream  embankment  toe.  Historical 
accounts  contained  in  PennDER  files  indicate  these  conditions 
to  have  been  initially  reported  in  the  mid-1920's  and  again 
in  the  1930's.  Neither  condition  has  changed  significantly 
oyer  the  last  50  years  and  are  considered  minor  at  this 
time.  The  condition  of  the  control  tower  is  deteriorating; 
however,  it  remains  functional. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 

The  facility  is  essentially  self-regulating.  Excess 
inflow  discharges  through  the  spillway  and  is  directed  down¬ 
stream.  Under  normal  operating  conditions  the  blowoff  line 
is  closed.  The  supply  line  is  left  open  and  is  regulated  at 
a  distribution  point  downstream.  All  of  the  valves  are 
reportedly  functional,  however,  none  were  operated  in  the 
presence  of  the  inspection  team.  No  formal  operations 
manual  is  available. 


4. 2  Maintenance  of  Dam. 

The  facility  is  maintained  on  an  unscheduled  basis  as 
needed.  No  formal  maintenance  manual  outlining  maintenance 
procedures  is  available. 


4. 3  Maintenance  of  Operating  Facilities. 

See  Section  4.2  above. 

4. 4  Warning  System. 

No  formal  warning  system  is  in  effect. 

4. 5  Evaluation. 

No  formal  operations  or  maintenance  manuals  are  available, 
but,  are  recommended  to  ensure  the  continued  proper  care  and 
maintenance  of  the  facility.  In  addition,  no  formal  warning 
system  is  in  effect. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5. 1  Design  Data. 

No  formal  design  reports,  calculations,  or  design  data 
are  available  for  any  aspect  of  this  facility. 


5. 2  Experience  Data. 

Formal  records  of  daily  rainfall  and  spillway  discharge 
are  available  dating  back  to  circa  1880.  The  inspection 
team  checked  the  records  for  the  floods  of  March  1936  and 
June  1972  which  the  owner's  representative  indicated  were 
the  largest  floods  experienced  in  the  area.  The  records 
indicated  the  June  1972  event  to  be  the  largest  flood  on 
record  when  a  total  of  17.2  inches  of  rain  fell  from  June  19 
through  June  25.  The  embankment  was  not  overtopped  in  1972, 
but,  some  damage  was  sustained  by  the  spillway.  Repairs  to 
the  structure  were  not  initiated  until  the  spillway  was 
further  damaged  by  a  lesser  flood  that  occurred  in  the  fall 
of  1975.  According  to  available  records  the  embankment  has 
never  been  overtopped. 


5. 3  Visual  Observations. 

On  the  date  of  inspection,  no  conditions  were  observed 
that  would  indicate  the  spillway  could  not  perform  satisfactor¬ 
ily  during  a  flood  event  within  the  limits  of  its  design 
capacity.  The  masonry  blocks  set  atop  the  spillway  crest 
adjacent  the  wingwalls  should  be  removed  in  that  they  do 
represent  a  minor  obstruction. 


5. 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.S.  Army,  Corps 
of  Engineers,  Baltimore  District,  for  Phase  I  hydrologic  and 
hydraulic  evaluations.  The  analysis  has  been  performed 
utilizing  a  modified  version  of  the  HEC-1  program  developed 
by  the  U.S.  Army,  Corps  of  Engineers,  Hydrologic  Engineering 
Center,  Davis,  California.  Analytical  capabilities  of  the 
program  are  briefly  outlined  in  the  preface  contained  in 
Appendix  D. 
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5. 5  Summary  of  Analysis. 


a.  Spillway  Design  Flood  (SDF) .  In  accordance  with 
procedures  and  guidelines  contained  in  the  National  Guidelines 
for  Safety  Inspection  of  Dams  for  Phase  I  Investigations,  the 
Spillway  Design  Flood  (SDF)  for  Trout  Run  Dam  No.  4  ranges 
between  the  1/2  PMF  (Probable  Maximum  Flood)  and  the  PMF. 

This  classification  is  based  on  the  relative  size  of  the  dam 
(small),  and  the  potential  hazard  of  dam  failure  to  downstream 
developments  (high) .  Due  to  the  high  potential  for  loss  of 
life  and  damage  to  the  downstream  residences  and  structures, 
the  SDF  for  this  facility  is  considered  to  be  the  PMF. 

b.  Results  of  Analysis.  Trout  Run  Dam  No.  4  was  eval¬ 
uated  under  near  normal  operating  conditions.  That  is,  the 
reservoir  was  initially  at  its  normal  pool  or  spillway 
elevation  of  approximately  878.5  feet,  with  the  spillway 
weir  discharging  freely  (masonry  blocks  removed)  and  the 
outlet  conduit  assumed  to  be  closed.  The  spillway  is  a  two- 
stage  channel,  consisting  of  a  service  spillway  and  an 
emergency  spillway.  Discharges  through  the  service  spillway 
are  controlled  by  an  ogee-like  weir.  Flows  through  the 
emergency  spillway  are  controlled  by  a  small  flat-crested 
weir.  The  necessary  downstream  channel  routing  was  done 
under  the  assumption  that  the  routing  stream  was  dry  prior 

to  the  inflow  of  the  dam  discharge.  All  pertinent  engine¬ 
ering  calculations  relative  to  the  evaluation  of  this  facility 
are  provided  in  Appendix  D. 

Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
Trout  Run  Dam  No.  4  can  accommodate  only  about  27  percent  of 
the  PMF  (SDF)  prior  to  the  overtopping  of  the  embankment 
(Appendix  D,  Summary  Input/Output  Sheets,  Sheet  H) .  The  low 
top  of  the  dam  was  inundated  by  maximum  depths  of  water  of 
0.7  and  1.5  feet  under  the  1/2  PMF  and  PMF  events  for  5.0 
and  8.7  hours,  respectively  (Summary  Input/Output  Sheets, 

Sheet  H) .  Since  the  SDF  for  Trout  Run  Dam  No.  4  is  the  PMF, 
it  can  be  concluded  the  dam  has  a  high  potential  for  overtopping, 
and  thus,  for  breaching  under  floods  of  less  than  SDF  magnitude. 

As  Trout  Run  Dam  No.  4  cannot  safely  accommodate  a 
flood  of  at  least  1/2  PMF  magnitude,  the  possibility  of  em¬ 
bankment  failure  under  floods  of  less  than  1/2  PMF  intensity 
was  investigated  (in  accordance  with  Corps  directive  ETL-1110- 
2-234).  Several  possible  alternatives  were  examined,  since 
it  is  difficult,  if  not  impossible,  to  determine  how  or  if  a 
specific  dam  will  fail.  The  major  concern  of  the  breaching 
analysis  is  the  effect  of  the  various  breach  discharges  on 
downstream  water  surface  elevations  in  comparison  to  those 
to  be  expected  if  breaching  does  not  occur. 


The  Modified  HEC-1  Computer  Program  was  used  for  the 
breaching  analysis ,  with  the  assumption  that  the  breaching 
of  an  earth  dam  would  begin  once  the  water  level  of  the 
reservoir  reached  the  low  top  of  dam  elevation. 

Five  breach  models  were  analyzed  for  Trout  Run  Dam 
No.  4.  Two  sets  of  breach  geometry  were  evaluated  for  each 
of  two  failure  times  (Appendix  D,  Sheet  17) .  The  two  sets 
of  breach  sections  chosen  were  considered  to  be  the  minimum 
and  maximum  probable  failure  sections.  The  two  failure 
times  (total  time  for  the  breach  section  to  reach  its  final 
dimensions)  under  which  the  two  breach  sections  were  investi¬ 
gated  were  assumed  to  be  a  rapid  time  (0.5  hours)  and  a 
prolonged  time  (4.0  hours),  so  that  a  range  of  this  most 
sensitive  variable  might  be  examined.  In  addition,  an 
average  set  of  breach  conditions  was  analyzed  with  a  failure 
time  of  2.0  hours. 

Two  potential  damage  centers  were  investigated  in  the 
analysis.  The  first  area  is  located  about  200  feet  downstream 
of  the  confluence  of  Trout  Run  and  Shamokin  Creek  (about 
7600  feet  downstream  from  the  dam)  where  several  houses  are 
situated  on  the  left  bank.  The  damage  level  of  the  houses 
is  approximately  elevation  665  feet  (MSL) .  Breach  outflows 
from  a  0.29  PMF  storm  routed  to  this  point  for  the  maximum 
section-minimum  fail  time  scheme  yielded  a  maximum  water 
surface  elevation  of  662.5  feet  (Summary  Input/Output 
Sheets,  Sheet  M) .  The  average  breach  failure  scheme  yielded 
a  peak  water  surface  elevation  of  660.4  feet  (MSL).  Accord¬ 
ingly,  for  the  conditions  analyzed,  the  breach  outflows 
result  in  water  surface  elevations  somewhat  below  the  damage 
level  of  the  houses.  However,  other  factors  must  be  con¬ 
sidered  here.  First  of  all,  the  effects  of  the  railroad 
bridge  located  at  the  confluence  of  Trout  Run  and  Shamokin 
Creek  are  uncertain  and  largely  dependent  on  the  structure's 
ability  to  withstand  the  force  of  the  floodwave.  Secondly, 
since  Trout  Run  discharges  approximately  at  a  right  angle 
into  Shamokin  Creek,  it  is  apparent  that  the  breach  outflow 
will  not  remain  completely  within  the  main  channel,  but  will 
probably  inundate  the  overbank  area  around  the  confluence. 
Since  the  houses  in  question  are  located  only  about  200  feet 
downstream  of  the  confluence  near  the  stream,  it  is  quite 
possible  that  they  would  indeed  be  flooded.  In  addition, 
numerous  other  failure  schemes  that  allow  for  breaching  of 
the  embankment  under  larger  base  flood  conditions  and  a  more 
accurate  survey  of  those  residences  within  the  reach  would 
likely  contribute  to  more  conclusive  results.  Therefore, 
damage  and  loss  of  life  at  these  residences  due  to  the 
failure  of  Trout  Run  Dam  No.  4  cannot  be  ruled  out  and  a 
more  detailed  hydrologic  and  hydraulic  study  is  required. 


The  second  damage  center  analyzed  was  a  group  of  houses 
located  on  the  right  bank  of  Shamokin  Creek,  about  9800  feet 
downstream  of  the  dam,  at  approximately  elevation  640  feet 
(Section  5) .  The  water  surface  level  here  corresponding  to 
the  non-breach  0.29  PMF  peak  discharge  was  about  640.9  feet 
(Summary  Input/Output  Sheets,  Sheet  H) .  The  maximum  water 
surface  level  for  the  average  breach  conditions  was  about 
642.6  (Summary  Input/Output  Sheets,  Sheet  M) .  The  increase 
in  water  surface  elevation  due  to  dam  failure  was  1.7  feet, 
with  the  breach  water  surface  above  the  damage  level  of  the 
homes.  (The  homes  affected  by  breach  outflows  would  also  be 
flooded  by  the  0.29  PMF  even  without  embankment  failure.) 

The  consequences  of  dam  failure,  however,  can  be  better 
envisioned  if  not  only  the  increase  in  the  height  of  the 
floodwave  is  considered,  but  also  the  great  increase  in  the 
momentum  of  the  larger  and  probably  swifter  moving  volume  of 
water.  Therefore,  the  failure  of  Trout  Run  Dam  No.  4  would 
most  probably  lead  to  increased  property  damage  and  possibly 
increased  loss  of  life  in  the  downstream  regions. 


5. 6  Spillway  Adequacy. 

As  presented  previously,  under  existing  conditions 
Trout  Run  Dam  No.  4  can  accommodate  only  about  27  percent  of 
the  PMF  (SDF)  prior  to  embankment  overtopping.  Should  a 
0.29  PMF  or  larger  event  occur,  the  dam  would  be  overtopped 
and  possibly  fail,  endangering  the  residences  and  increasing 
the  potential  for  loss  of  life  in  the  downstream  regions. 
Therefore,  the  spillway  is  considered  to  be  seriously  inade¬ 
quate. 


* 


SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6. 1  Visual  Observations. 

a.  Embankment .  Based  on  visual  observations,  the 
embankment  appears  to  be  in  good  condition.  The  facility  is 
well  maintained  and  no  evidence  of  erosion  or  excess  settle¬ 
ments  were  observed.  Minor  seepage  was  observed  along  the 
downstream  embankment  toe  between  the  blowoff  and  approximately 
150  feet  left  of  the  spillway.  The  downstream  face  was 
observed  to  be  somewhat  irregular  exhibiting  areas  of  minor 
bulging  and  slumping.  Presently,  neither  condition  is 
considered  a  threat  to  the  structural  stability  of  the 
embankment;  nevertheless,  both  conditions  should  be  specifical¬ 
ly  addressed  in  future  inspections.  Large  trees  along  the 
downstream  embankment  toe  hamper  visual  observation  of  both 
conditions  and  should  be  trimmed  and/or  removed. 

b.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  appears  to  be  structur¬ 
ally  well  designed  and  currently  in  good  condition.  The 
small  seep  observed  through  the  channel  floor  of  the  emergency 
spillway  should  be  sealed  to  prevent  further  concrete 
deterioration . 


2 .  Outlet  Works .  The  outlet  works  are  reportedly 

functional.  Concrete  deterioration  associated  with  the 
control  tower  is  considered  minor  at  this  time. 


6 . 2  Design  and  Construction  Techniques. 

No  information  is  available  that  details  the  methods  of 
design  and/or  construction. 


6. 3  Past  Performance. 

According  to  available  correspondence  and  discussions 
with  representatives  of  the  owner,  the  facility  has  performed 
satisfactorily  since  construction  in  1894.  Damage  to  the 
spillway  system  was  incurred  during  the  floods  of  1972  and 
1975  and  has  been  corrected. 


6. 4  Seismic  Stability 

The  dam  is  located  within  Seismic  Zone  No.  1  and,  thus 

15 


possibly  subject  to  minor  earthquake  induced  dynamic  forces. 

As  the  embankment  appears  statically  stable  it  is  believed 
that  it  can  withstand  the  expected  dynamic  forces;  however, 
no  calculations  and/or  investigations  were  performed  to  confirm 
this  opinion. 


* 


*  SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7. 1  Dam  Assessment. 

a.  Safety.  The  visual  inspection  suggests  the  facility 
is  in  good  condition. 

The  size  classification  of  the  facility  is  small  and  its 
hazard  classification  is  considered  to  be  high.  In  accordance 
with  the  recommended  guidelines,  the  Spillway  Design  Flood 
(SDF)  for  the  facility  ranges  between  the  1/2  PMF  (Probable 
Maximum  Flood)  and  the  PMF.  Due  to  the  high  potential  for 
damage  to  downstream  structures  and  possibly  loss  of  life,  the 
SDF  is  considered  to  be  the  PMF.  Results  of  the  hydrologic 
and  hydraulic  analysis  indicate  the  facility  will  pass 
and/or  store  only  about  27  percent  of  the  PMF  prior  to 
embankment  overtopping.  A  breach  analysis  indicates  that 
failure  under  less  than  1/2  PMF  conditions  could  lead  to 
increased  downstream  damage  and  potential  for  loss  of  life. 

Thus,  based  on  the  screening  criteria  contained  in  the 
recommended  guidelines,  the  spillway  is  considered  to  be 
seriously  inadequate  and  the  facility  unsafe,  non-emergency. 

Deficiencies  noted  by  the  inspection  team  included 
slumping  and  bulging  of  the  downstream  embankment  rock  face, 
minor  seepage  along  the  downstream  embankment  toe,  a  deter¬ 
iorating  control  tower  structure  and  no  emergency  warning  system 
in  effect. 


;  b.  Adequacy  of  Information.  The  available  data  are 

considered  sufficient  to  make  a  reasonable  Phase  I  assessment 
j  of  the  facility. 

I  c.  Urgency.  The  recommendations  listed  below  should 

be  implemented  immediately. 

d.  Necessity  for  Additional  Investigations.  Additional 
investigations  are  considered  .necessary  and  are  listed  in 
Section  7.2  below. 


7 . 2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner  immediately: 

a.  Develop  a  formal  emergency  warning  system  to 
notify  downstream  residents  should  hazardous  conditions  develop. 
Included  in  the  plan  should  be  provisions  for  around-the- 
clock  surveillance  of  the  facility  during  periods  of  unusually 
heavy  precipitation. 
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b.  Remove  the  masonry  blocks  located  atop  the  spillway 
and  adjacent  the  wingwall  and  seal  all  cracks  in  the  spillway 
channel  floor. 

c.  Have  the  facility  evaluated  by  a  registered  pro¬ 
fessional  engineer  experienced  in  the  hydraulics  and  hydrology 
of  dams  and  take  remedial  measures  deemed  necessary  to  make 
the  facility  hydraulically  adequate. 

d.  Develop  formal  manuals  of  operation  and  maintenance 
to  ensure  the  continued  proper  care  of  the  facility. 

e.  Remove  and/or  trim  the  trees  in  the  area  immediately 
beyond  the  downstream  embankment  toe  to  provide  an  unobstructed 
view  of  the  facility. 

f.  Specifically  address  in  all  future  inspections  the 
bulging  and  slumping  of  the  downstream  embankment  face  and 
seepage  along  the  downstream  embankment  toe  noting  any 
significant  changes. 
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SERVICE  SPILLWAY 
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RESERVOIR  AREA  AND  DOWNSTREAM  CHANNEL 
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The  left  bank  of  Shamokin  Creek,  opposite  the  inlet  of  Trout  Run,  is 
APPROXIMATE  NUMBER  heavily  developed  with  both  industrial  and  residential  structures.  Severa 
OF  HOMES  AND  hundred  people  reside  and/or  work  in  this  area.  Substantial  property 

POPULATION  damage  and  loss  of  life  possibly  could  be  the  result  of  an  embankment 


TROUT  RUN  DAM  NO.  4 
GENERAL  PLAN  -  FIELD  INSPECTION  NOTES 
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GAI  CONSULTANTS,  INC. 


CHECK  LIST  NDI  ID  #  pa-00512 

HYDROLOGIC  AND  HYDRAULIC  PENNDER  ID  #  49-5 

ENGINEERING  DATA 

SIZE  OF  DRAINAGE  AREA:  1-9  square  miles _ 

ELEVATION  TOP  NORMAL  POOL:  878,5  STORAGE  CAPACITY:  108  acre-feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  ~  STORAGE  CAPACITY: _ I _ 

ELEVATION  MAXIMUM  DESIGN  POOL:  ~  STORAGE  CAPACITY: _ “ - 

ELEVATION  TOP  DAM:  881.9  STORAGE  CAPACITY:  115  acre-feet _ 

SPILLWAY  DATA 

CREST  ELEVATION:  878.5  (service),  878.8  (emergency)  _ 

jy pE*  Two-staged,  uncontrolled,  service-emergency  spillway _ 

CREST  LENGTH'  30  • 4  feet  (service),  24.5  (emergency) 

CHANNEL  LENGTH:  42  feet _ 

SPILLOVER  LOCATION:  Right  abutment _ 

NUMBER  AND  TYPE  OF  GATES: .  None . _ 

OUTLET  WORKS 

TYPE:  16-inch  diameter  C.I.P.  blowoff  and  supply  lines - 

LOCATION:  Approximate  center  of  embankment _ _ 

ENTRANCE  INVERTS'  853.5  (blowoff;  estimated  zero  storage  elevation) 

EXIT  INVERTS:  851.7  (blowoff) _ 

EMERGENCY  DRAWDOWN  FACILITIES:  1 6-inch_diameter  C.I.P.  blowoff — 

HYDROMETEOROLOGICAL  GAGES 


RESERVIOR 


TROUT  RUN  DAM  NO.  4 
PHOTOGRAPH  KEY  MAP 


PHOTOGRAPH  8  View  of  Trout  Run  near  its  confluence  with  Shamokin  Creek  approximately 
1.3  miles  downstream  of  the  embankment. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS  ANALYSES 
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m mmm  mmwr**  "vmirynpm* 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam  over¬ 
topping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 

b.  Routing  of  the  inflow  hydrograph (s )  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s )  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s ) ,  time(s)  of  the  peak  dis¬ 
charge  (s),  and  the  maximum  stage (s)  of  each  routed  hydro¬ 
graph  at  the  downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 

b.  Routing  of  the  inflow  hydrograph (s )  through  the 
reservoir. 

c.  Development  of  a  failure  hydrograph (s )  based  on 
specified  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph  (s )  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge (s ) ,  time(s)  to  peak  and  maximum  water  surface 
elevations  of  failure  hydrographs  for  each  location. 


HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 
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NAME  OF  DAM: _ TROUT  RUN  DAM  NO.  4 _ 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  =  22.2  INCHES/24  HOURS  {l) 
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APPENDIX  F 


GEOLOGY 


Geology 

Trout  Run  Dam  No.  4  is  located  in  the  Appalachian 
Mountain  section  of  the  Valley  and  Ridge  Physiographic 
Province  of  Pennsylvania. 

The  dam  is  located  on  Trout  Run  in  Brush  Valley  which 
is  flanked  on  the  north  by  Little  Mountain  and  on  the  south 
by  Big  Mountain.  The  north  flanking  ridge  rises  540  to  620 
feet  above  the  dam  and  reservoir ,  whereas  the  south  flanking 
mountain  rises  720  feet  above  the  dam  and  reservoir. 

Structurally,  the  site  lies  on  the  southeast  flank  of 
the  Selinsgrove  Anticlinorium,  a  broad  structural  feature 
trending  in  a  southwest-northeast  direction.  Immediately 
south  of  the  site  over  Big  Mountain  is  the  Western  Middle 
Synclinorium  containing  the  Pennsylvania  age  strata  of  the 
Western  Middle  Anthracite  Coal  Field.  Intense  tectonic 
forces  from  the  southeast  produced  the  many  minor  folds, 
flexures  and  faults  typical  of  the  region. 

In  the  vicinity  of  the  dam,  the  bedrock  dips  from  the 
right  abutment  (north)  to  the  left  abutment  (south)  at 
approximately  35  to  40  degrees.  A  small,  strike-slip  fault 
has  been  noted  on  the  crest,  of  Little  Mountain  about  2,000 
feet  north  of  the  reservoir.  The  bedrock  immediately  under¬ 
lying  the  dam  and  reservoir  consists  of  Mississippian  age 
sandstone,  siltstone,  mudstone  and  shale,  generally  thin  to 
medium  bedded,  very  fine  to  medium  grained  with  grayish-red 


/ 


f 

L  i. 


and  reddish  brown  sandstone  interbedded  with  similarly 
colored  siltstone,  mudstone  and  shale.  Bedrock  in  Brush 
Valley  is  generally  concealed  by  a  thick  soil  mantle  and 
vegetative  growth. 


Arndt,  Harold,  et.  al.,  "Geologic  Map  of  the  South  Half  of 
the  Shamokin  Quadrangle,  Northunberland  and  Columbia  Counties, 
Pennsylvania,"  United  States  Geological  Survey,  Miscellaneous 
Geologic  Investigations,  Map  1-734,  1973. 
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